We document facts about medical spending of the US population using the Medical Expenditure Panel Survey dataset. We find that for the entire population, around 44% of the total medical spending is paid by private insurance but there is a substantial difference in terms of financing medical care by age: for working age adults (25 to 65 years old) private insurance covers around 57% of the total medical spending, whereas for the elderly (older than 65 years old) the largest payor is the government which covers 65% of the total. Inpatient hospital care accounts for a third of the aggregate medical expenditures. Medical spending is highly concentrated: the top 5% of spenders account for more than half of the total expenditure. Even higher concentration is observed among hospital spending where the top 5% of spenders contribute around 80% to the total expenditure. The concentration in medical spending decreases with age: the Gini coefficient of the total medical spending is 0.75 for people aged between 25 and 64 years old and 0.63 for people older than 65 years old. We find that average medical spending of people in the bottom income quintile is higher than that of people in the top income quintile for all age groups. In terms of persistence of medical spending, we find that the correlation of medical expenditure in two consecutive years is 0.36. When persistence is measured by quintile of medical spending distribution, medical spending of people in the bottom and top quintiles has higher persistence relative to other groups.
Introduction
In this article we document facts about medical spending of the US population. The US represent an interesting case study because unlike other developed countries it does not have universal public health insurance. Individuals in the US obtain health insurance from different sources and in most cases the source of insurance coverage changes over the life-cycle. People over 65 are eligible for public health insurance, while the majority of the non-elderly population are covered by private insurance. Certain groups of young adults are uninsured or are covered by means-tested public health insurance. As a result, there exists inequality in terms of access to health care, and an important question is how this may affect medical spending over the life-cycle, as well as concentration of medical spending and its correlation with income.
For our analysis we use the Medical Expenditure Panel Survey dataset. This dataset contains very detailed information about medical spending at the individual level. It covers individuals of all ages but age is top-coded at 85. An important feature of MEPS is that medical spending information is collected at the event level (e.g. visit to a specialist, hospital stay), thus all spending can be linked to a particular health service. Individuals' responses are cross-checked with medical providers and insurance companies, which improves the accuracy of the data. However, since this dataset only includes noninstitutionalized population and excludes hospital stays over 45 days it misses information on catastrophic medical spending.
The paper is organized as follows. Section 2 reviews the related literature. Section 3 provides a brief review of the US health insurance system. Section 4 describes the MEPS dataset and compares certain aggregate statistics constructed from MEPS with other datasets. Section 5 documents facts related to the distribution of medical spending and its correlation over time. Section 6 describes the evolution of medical spending over the life-cycle. Section 7 concludes.
Related literature
This paper relates to the literature documenting micro-level facts about individual medical spending over the life-cycle in the US. The studies in this area differ in terms of the dataset they use and the subset of the population they consider. In particular, Crystal et al (2000) and De Nardi et al. (2015) use the Medicare Current Beneficiary Survey (MCBS), whereas Fahle et al. (2015) , Goldman and Zissimoulos (2003) and Hurd and Rohwedder (2009) use the Health and Retirement Survey dataset (HRS) which includes individuals over the age of 50. Since both the MCBS and HRS datasets do not include young individuals, all the aforementioned studies focus on the elderly population. Evans and Humphreys (2015) and Calonico et al. (2015) use the claims data from private insurers and focus on non-elderly individuals.
In contrast to the studies above, studies that use MEPS can analyze medical spending of both the elderly and non-elderly population, with the exception of those over 85 years old. To the best of our knowledge, only the study by Jung and Tran (2013) uses MEPS to document individual level facts about medical spending. Specifically, they focus on estimating age profiles of average medical spending controlling for both time and cohort effects. There are also several studies that compare MEPS with other datasets. Bernard 
Institutional framework
One important feature of the US health care system is the absence of universal public health insurance. Public health insurance still plays an important role in the US health insurance system but it covers only certain groups of population. Two largest public health insurance programs are Medicare and Medicaid. Medicare covers people older than 65 years old as well as disabled young people. Medicaid is a means-tested program that covers individuals of all ages whose resources fall below a certain threshold. For many low-income young adults Medicaid is the main source of insurance coverage. For people older than 65 years old Medicaid serves as supplemental health insurance that covers certain categories of medical spending not covered by Medicare, most importantly nursing home stays. Apart from Medicaid and Medicare there exist several other smaller public insurance programs targeted at specific groups of people, for example State Children's Health Insurance Program (SCHIP), Tricare (for military personnel), and Veteran's Health Administration. Because public health insurance covers people that on average have high medical spending (the elderly and the disabled), the government contributes a substantial share of the national health expenditure (see Section 5.1).
For non-elderly adults in the US there exists substantial heterogeneity in terms of sources of insurance coverage (Table 1) . 1 The majority of non-elderly adults (68%) are covered by private insurance, mostly obtained through employers (59%). Employer-based health insurance (ESHI) is tightly regulated: employers cannot differentiate premiums based on age or health conditions of individuals. Thus all employees of the same company are charged the same premium as long as they buy the same plan (87% of US firms that offer health benefits to their workers only provide one plan choice, Kaiser Family Foundation, 2013). This is one of the reasons why large firms are more likely to offer ESHI to their employees because in small firms one employee with poor health conditions can increase the premiums for the entire pool of workers. In 2013, 99% of all large firms (with 200 or more workers) offered health benefits to their workers, while among small firms Outside the employer-based market the private health insurance market is rather small: only 9% of non-elderly adults purchase their health insurance directly in the individual market. One important difference between directly-purchased insurance and ESHI is that until recently insurers could risk-adjust prices in the individual market in most states, i.e. sick individuals were charged higher premiums. Moreover, individuals with chronic health conditions could be denied coverage or only offered plans that do not cover preexisting conditions. The situation in the individual market has changed substantially since 2014 when the Patient Protection and Affordable Care Act (ACA), which introduces a number of new regulations in the health system, become effective. In particular, insurance companies are not allowed to adjust premiums based on health conditions of individuals (even though premiums can vary by age) or deny/limit coverage based on preexisting conditions. Another important characteristics of the US health insurance system is that coverage varies significantly by income level ( Table 2 ). More specifically, among low-income individuals (income less than $25,000), 21.6% are uninsured and only 26.7% are covered by ESHI, while among high-income individuals (income in the range $100,000-$150,000) only 6.3% are uninsured and 86.1% are covered by ESHI. In Section 5 we will discuss how this phenomenon can possibly affect the income-medical spending gradient. MEPS adjusts (post-stratifies) person weights so that it produces the same poverty rates by demographic groups as the Current Population Survey (CPS), a dataset used as the source of official poverty statistics in the US . MEPS consists of three components: household, medical provider and insurance. The Household Component (HC) data is based on a survey of individuals and it is publicly available. The Medical Provider Component (MPC) is a follow-back survey of medical providers reported by HC respondents and also providers who provide services for patients in hospitals but bill separately from hospitals. MPC data is used to crosscheck information collected from the household survey to improve the accuracy of the expenditure data. The Insurance Component (IC) comes from a survey of employers and collects information on health insurance plans offered. Both MPC and IC data are not publicly available. 2 Since in our analysis we use HC, in the following we refer to MEPS HC as MEPS.
Type of insurance
In our sample we dropped individuals with missing values of age or medical spending. This leaves us with 257,222 individuals who contribute to 463,495 person-year observa-tions. For our longitudinal analysis in Section 5.3, we keep only individuals whom we observe for two years, and this reduces our sample size to 198,517 individuals. We use the cross-sectional weights and longitudinal weights provided by MEPS for the crosssectional and longitudinal pools correspondingly. Since each wave is a representation of the population in that year, when pooling several years (or waves) together the weight of each individual was divided by the number of years (or waves). We use 2014 as the base year. All level variables were normalized to the base year using the Consumer Price Index (CPI).
The MEPS data is collected at the event level and then it is summed up to produce annual utilization and expenditure. MEPS includes the following categories of medical expenses: office-based visits (medical provider visits that took place in office-based settings and clinics), hospital events (inpatient and outpatient care, emergency room visits), dental care, vision aids, home health care, other medical equipment and services, and prescribed medicine. It should be noted that MEPS does not include information on events such as nursing home care and hospital stays longer than 45 days. This, coupled with the fact that age in MEPS is top-coded at 85 years, does not allow to use the dataset to analyze the medical spending of the very elderly and medical spending before death.
MEPS defines medical expenditure as the the sum of direct payments for health care services made by insurers or out-of-pocket. Payments that cannot be linked to a particular patient are not included in MEPS definition of expenditure (e.g. Medicaid Disproportionate Share Hospital payments). Similarly, uncollected liability and bad debt are not counted as expenditures because no payment is maid. Moreover, MEPS adjusts household-reported insurance payments because households may not know that their insurer negotiated a discount with the provider. In addition, medical expenditure in MEPS do not include over-the-counter drugs. MEPS also report charges variables with the caution that they do not represent the actual amount paid for the services. The difference between charges and actual payments can be substantial. In our sample, the average charges for all services excluding prescription drugs is $6,609 while the average expenditures is only $3,092. 3 This large discrepancy suggests that negotiated discounts, bad debt, and free care are substantial.
MEPS collects income and medical spending information at the individual level. The income sources in MEPS include wage and salary income, business and sales income, interest and dividend income, pension and Social Security income, as well as income from public assistance, Supplemental Security Income (SSI), child support, Temporary Assistance for Needy Families (TANF), and unemployment compensation. All personlevel income amounts (both total and separate sources of income) are top-coded at 99th percentile.
Comparison to other datasets
MEPS is not designed to yield the aggregate national estimates of medical expenditure. In fact, the discrepancy between MEPS and the aggregate statistics is substantial. Table 3 shows the ratio of the aggregate medical spending computed from the National Health Expenditure Account (NHEA) to the aggregate spending computed from the MEPS. 4, 5 Overall, the national average is at least 65% higher than the corresponding statistics in MEPS. Two important sources of this discrepancy is the absence of certain categories of medical care from MEPS (e.g. nursing home care) and the different approach to define medical spending. As mentioned above, medical spending in MEPS is based on the actual payments made for a particular service. In contrast, NHEA estimates are based on providers' revenue even if it is not associated with a particular event (e.g. revenue from hospital gift shops or parking lots). The authors construct an adjusted NHEA estimate of the aggregate medical spending that excludes nursing home costs, acute health expenditures of people who spend more than 45 days in a hospital, expenditure for active military personnel and foreign visitors, and several other categories of medical expenditure not included in MEPS. The resulting estimate of the aggregate medical spending from NHEA is much closer to its counterpart in MEPS: the difference is reduced to 14% in 2002 and to around 18% in 2007. The authors attribute the remaining difference to factors such as the presence of undetected fraudulent billing practices in NHEA, underreporting of prescription drug spending in MEPS, and the underrepresentation of people with more than $100,000 in total annual health expenditures in MEPS.
To understand how accurately MEPS captures information on the elderly, in Table 4 we compare the average medical spending per Medicare beneficiary and Medicare enrollment for people older than 65 years old in MEPS and the Medicare Current Beneficiary Survey (MCBS). 6 Numbers from MCBS in the table are from De Nardi et al. (2015) . MEPS underestimates Medicare enrollment comparing to MCBS, especially in years 1999 and 2000, but after 2001 the gap between the two datasets is around one million individuals. The difference in average medical spending per beneficiary is more substantial: the MEPS estimates are lower and the gap between the two datasets varies between 34% and 64%. This difference is driven by the same factors that account for the difference between MEPS and NHEA described earlier: the absence of information on nursing home care episodes and underrepresentation of high cost cases.
Enrollment
Mean To understand how accurate the information on insurance coverage for non-elderly adults in MEPS is, we compare it with the aggregate data from CPS. The CPS Annual Social and Economic Supplement (ASEC) is the most widely-cited source of estimates on health insurance and the uninsured (Smith and Medalia, 2013) . ASEC is conducted in February, March and April and respondents are asked about their health insurance coverage in the previous calendar year. Individuals are considered to be insured if they were covered by some health insurance for part or all of the year, and they are considered uninsured if they did not have any coverage for the entire year. Individuals who report multiple sources of coverage are included in several categories (e.g. public and private insurance). We construct the insurance statistics from MEPS to be as close to the CPS definition as possible. MEPS asks individuals retrospectively about the source of their coverage for each month of the year. We define an individual as insured if he reports having coverage for at least one month of the year. An individual is classified as uninsured if he reports having no coverage for all twelve months of the year. To be consistent with the CPS definition, we add individuals who report having both public and private insurance to both categories (because of this the distribution of individuals by insurance does not sum up to 100%). Table 5 compares the resulting insurance statistics for people aged 18 to 64 years old between MEPS and CPS in 2012. Overall, the insurance coverage in MEPS is close to its counterpart in CPS. The percentage of the uninsured is higher in CPS, however until recently CPS produced higher estimates of the uninsured than other federal studies (Smith and Medalia, 2013 Table 6 compares median household income in MEPS and CPS. To construct household income in MEPS we use the variable "total person-level income" (TTLP) that was designed to match as closely as possible the CPS definition of income. Since MEPS provides all the information at the individual level we link individuals to a family and then sum income of all family members. MEPS allows to link individuals into family using several definitions of a family. The first definition of family is based on the eligibility for a family insurance plan. The group of individuals linked this way are referred to as the Health Insurance Eligibility Unit (HIEU). The second way to link individuals is based on the CPS definition of a family. The third way is the MEPS definition of a family which differs from the CPS definition in terms of how it treats foster children and cohabitants.
To construct household income we use the CPS definition of a family and compute the mean and median using the family weights provided in MEPS. The average income in both datasets are almost identical, but the median income is almost 9% higher in MEPS. Czajka and Denmead (2008) provide a more detailed comparison between the MEPS and CPS income distributions and find that MEPS has higher income than CPS between the 20th and 80th percentiles. For the bottom and the top income quintiles, however, MEPS underestimates income comparing to CPS. Czajka and Denmead (2008) caution that this comparison may be not very informative because MEPS post-stratifies the data to CPS poverty distribution, thus it is not clear if the discrepancy in income data is due to the way data is collected or to the post-stratification. Table 7 displays the distribution of medical spending by payors and by type of care. Payors include out-of-pocket spending, private insurance and the government (Medicaid, Medicare and other public insurance). The sum of contributions by payor does not sum up to 100% because we do not report contributions from Tricare, worker compensation and unclassified sources. For spending by Tricare, this variable is only available since 2000. We do not report spending covered by worker compensation and spending by unclassified sources because it is not clear which type of payors they belong to. The reported in Table 7 expenditure categories are hospital costs (split into inpatient and outpatient), office-based visits, prescription drugs and other costs, which is the sum of dental care, home health care, vision aids and medical supplies and equipment. For all numbers in Table 7 we first calculate the means of each category of medical spending and the mean of total spending, and then take their ratio. Table A1 in the Appendix reports the same statistics but when we first calculate the ratio of each category of spending to the total and then compute the average.
MEPS CPS CPS/MEPS
For the entire sample, the largest share of the total medical spending is paid by private insurance (43.8%), followed by the government as the second largest payor (35.4%). This distribution, however, significantly changes with age: for people between 25 and 64 years old private insurance covers 57.1% of total spending and the government covers 20.4%, while for people older than 65 years old the share of private insurance decreases to 17% and the share of the government increases to 65.4%. This happens because of the change in the source of insurance coverage for most people after age 65 from private to public as discussed in Section 3. Comparing to men, women have higher percentage of their medical costs covered out-of-pocket (18.5% for women vs 16.3% for men) and by Medicaid (11% vs 8.7%) and this difference is particularly marked amongst people older than 65 years old.
In terms of the type of expenditure, the largest category is hospital costs that constitute 42.5% of the total spending, most of which is inpatient care (33.3%). Office-based visits and prescription drugs each accounts for around 20% of the total spending. Women spend considerably more on office-based visits between ages 25 and 65 (26.1% for women vs 21.7% for men), while men spend more on hospital care, especially when they are older than 65 (41.9% for women vs 47.2% for men).
In Table 8 we report the distribution of total and hospital medical spending, as well as the distribution of spending for two most important payor types: out-of-pocket and private insurance for people younger than 65 years old, and out-of-pocket and Medicare for people older than 65 years old. People in the top 5% of the medical expenditure distribution spend on average around $35,000, which is almost nine times higher than the average for the whole sample ($3,905). The average spending of the top 5% considerably increases with age: after age 65 the average spending of the top 5% constitutes more than $65,000. It should be noted that people in the top 5% account for more than half (52%) of the total medical spending. This inequality decreases with age: for people in the age range 25 to 64 years old, the top 5% of spenders account for 49% of total spending, while for people older than 65 years old this number decreases to around 34%. Inequality in hospital care spending is even higher: 70% of population spend almost nothing on hospital care, while those in the top 5% of the distribution on average spend around $24,000. The usage of hospital care increases with age, but even for people after age 65, 50% have almost zero hospital spending.
The bottom panel of Table 8 shows that on average people pay $685 out-of-pocket, however the top 5% of spenders pay on average $5,154. As in the case of total spending, out-of-pocket spending increases substantially with age: people older than 65 years old pay on average $1,534, while the top 5% of spenders pay $9,006 on average. It should be noted that the spending contributed by private insurance is more concentrated than the total or out-of-pocket medical spending: the top 5% of spenders account for more than 66% of the total spending by private insurance, while these numbers are 52.0% and 46.7% for total and out-of-pocket spending correspondingly. Adjusted to 2014 dollars. Table 9 shows the quintiles of total and hospital medical spending for men and women, and for different age groups. On average, women spend more then men ($4,334 vs $3,456), but this difference disappears with age: for people older than 65 years old average spending of men ($9,748) is almost the same as that of women ($9,486). A similar trend is observed in hospital spending: women spend more than men when young but for older group men's spending becomes higher than that of women.
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The Distribution by Income
To understand how different are medical spending of people in different income group, we report the mean income and medical spending (both total and hospital) for each income quintile in Table 10 . For this analysis we exclude people younger than 25 years old since in MEPS income is reported at individual level and many of the very young individuals do not have own income and receive family transfers. One key observation from Table 10 is that the level of the average medical spending does not increase with income quintile. In fact, people in the bottom income quintile spend more than people in the top quintile: spending of the former group is $6,052 while spending of the latter is $4,333. This applies to both men and women, people older and younger than 65 years old, and total and hospital spending. To illustrate this issue further, Table 11 displays the ratio of the average medical spending of people in the top income quintile to those in the bottom quintile. This ratio is always less than one, and the largest difference in spending between the top and bottom income quintiles is observed for hospital care for men younger than 65 years old (0.41). It should also be noted that for men, the gap between the top and bottom income quintiles in terms of the average medical spending decreases with age. Table 12 displays the distribution of medical spending by income for different payors and different categories of expenditure, and Table 13 provides the same statistics separately for people younger and older than 65 years old. As for Table 10 , we exclude people younger than 25 years old from this analysis. For the entire sample, out-of-pocket medical spending does not vary significantly by income quintile. However, for people older than 65 years old there exists a monotone relationship between income and out-of-pocket spending: people in the bottom quintile spend $1,237 out-of-pocket, while this number for people in the top quintile is $1,715. It should be noted that this is quite different from the relationship between income and total medical spending described earlier where the low-income group spend more than the high-income group. Another observation from Tables 12 and 13 is that payments by private insurance are highest for the top income quintiles, while payments by Medicaid are highest for the bottom quintiles. This can be explained by the correlation between income and insurance status described earlier:
Medicaid is a means-tested program, while private health insurance is mostly available to high-income people. Unlike Medicaid, another public insurance program, Medicare, is an important source of financing medical spending for people older than 65 years old across all income quintiles. Still, the bottom two quintiles receive more payments from Medicare than the top quintiles. This partly happens because people in low quintiles spend more on medical care in general as described earlier, and partly because private health insurance plays a more important role in financing health care of high-income people.
Ages 25+

Mean Income
Mean Expenditure Mean Hospitals Adjusted to 2014 dollars. Table 14 reports the correlation of total and hospital medical spending over time, and Table A2 in the Appendix reports the correlation disaggregated by gender. Since MEPS has only 2-year panel dimension we can compute this correlation only between periods t and t + 1. The correlation is reported for the level of medical spending and for the logs. Since in the data many people have zero medical spending, we bottom-coded medical spending at 10% of the mean when taking log, i.e. people whose medical spending is below 10% of the mean were assigned the value of medical spending equal to 10% of the mean. The correlation of medical spending in level is 0.36 and in logs it is 0.61. When measured in logs the correlation for people younger than 25 years old is significantly lower as compared to other age groups. Hospital spending is less persistent than total medical spending: the correlation is 0.19 in levels and 0.26 in logs.
To better understand the dynamics of medical spending, Table 15 shows the transition matrix between quintiles of total medical spending distribution between time t and t + 1. Table A3 in the Appendix displays the same statistics for hospital spending. The persistence of medical spending varies by quintile of medical spending distribution: for people in the bottom and top quintiles, the probability to stay in the same quintile next period is around 54%, whereas for the middle quintiles this probability varies from 31% to 36%. In other words, individuals who spend little on health care as well as those who already experienced high medical shocks are more likely to continue this spending pattern for more than one period. This also shows that the overall persistence of medical spending measured as the correlation of total expenditures between two consecutive periods underestimates the risk of having a sequence of large medical shocks experienced by people at the top of medical spending distribution. High medical spending at the top is often a result of serious chronic diseases that require expensive treatments that last for more than one year. Note that relatively high persistence at the tails of the distribution happens at all ages, but with age persistence at the bottom becomes higher than that at the top. Figure 1 plots the cumulative distribution functions for two variables: one-year medical spending and medical spending averaged over two years. The two lines are very close, suggesting that medical spending is persistent. 8 Figure 2 shows that this is also the case for different age groups and for different types of medical care spending (hospital and non-hospital). Table 16 reports the Gini coefficient and the share of the total medical spending by the top 1% and 10% of spenders. We document these statistics for yearly medical spending and for medical spending averaged over two years. Table 16 also shows how these statistics vary by age and the type of care (hospital and non-hospital). For the entire sample, the Gini coefficient is 0.76 for one-and 0.73 for two-year medical spending. 9 Around 63% of the total spending are accounted for by the top 10% of spenders. The concentration decreases with age: for people aged between 25 and 64 years old the Gini coefficient is equal to 0.75, whereas for people older than 65 years old it is 0.63. Similarly, Figure 2 : CDF of total medical expenditure, averaged over 1 and 2 years, by age and type of care.
the contribution of top 10% of spenders to the total is 61.4% for the younger group and 48.9% for the older. Hospital spending is more concentrated than total spending with the Gini coefficient equal to 0.93. 
Average Medical Spending Over the Life Cycle
Conclusion
In this paper we document micro-level facts about medical spending in the US based on the Medical Expenditure Panel Survey dataset. Our main findings are as follows. For the entire population, around 44% of the total medical spending is paid by private insurance but there is a substantial difference in terms of financing medical care by age: for working age adults (25 to 65 years old) private insurance covers around 57% of the total medical spending, whereas for the elderly (older than 65 years old) the largest payor is the government which covers 65% of the total. Inpatient hospital care accounts for a third of the aggregate medical expenditures. Medical spending is highly concentrated: the top 5% of spenders account for more than half of the total expenditure. Even higher concentration is observed among hospital spending where the top 5% of spenders contribute around 80% to the total expenditure. The concentration in medical spending decreases with age: the Gini coefficient of the total medical spending is 0.75 for people aged between 25 and 64 years old and 0.63 for people older than 65 years old. We find that average medical spending of people in the bottom income quintile is higher than that of people in the top income quintile for all age groups. In terms of persistence of medical spending, we find that the correlation of medical expenditure in two consecutive years is 0.36. When persistence is measured by quintile of medical spending distribution, medical spending of people in the bottom and top quintiles has higher persistence relative to other groups. Notes: This table calculates the means of the ratio. Private insurance payments is the sum of private insurance and "other private" categories in MEPS. Other government payments include payments by Veterans'Administration, other federal, state and local sources and "other public". Hospital expenditure includes inpatient, outpatient and emergency room spending categories. Other type of medical expenditures is the sum of dental care, home health care, vision aid and medical supplies and equipment categories. The most significant difference from Table 7 in the main text is the percentage of total spending accounted for by public insurance (top panel) and by hospital care (bottom panel). This happens because Table 7 computes the ratio of the means, which put more weight on individuals with high medical costs, and there is significant number of high-cost cases among publicly insured and among individuals with positive hospital spending. 
